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Abstract (Basic) : WO 9732601 A 

A screen for substances which induce apoptosis, consists of the use 
of cells which express integrin-associated protein (lAP) , such as 
myelocytes, as the cells in which apoptosis is induced. 

Also claimed are apoptosis-inducers (such as antibodies) identified 
by the method above, which bind to lAP, and drug compositions 
containing them. 

USE - The process is used for the simple and efficient screening of 
potential anticancer agents, especially for the treatment of myelocytic 
leukaemia. 
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(54) METHOD OF SCREENING APOPTOSIS INDUCING SUBSTANCES 

(57) The present invention provides a method of 
screening substances having property of causing apop- 
tosis. and relates to a method of screening substances 
having property of causing apoptosis characterized by 
using cells which are expressing lAP (Integrin Associ- 
ated Protein), and the relates to' above screening 
method, wherein the cells used are myeloid cells, and 
relates to pharmaceutical compositions containing as 
the active ingredient the substances 'obtained by Jthe 
above method, and the present invention makes it pos-_ 
sible to differentiate, identify and screen readily and 
highly efficiently the substances, such as antib^ 
and the like, that have projDerty of causing apoptosis on 
myeloid cefis by using cells which are expressing lAP \ _ 

while using specific biridirig'^reactiofis of the su^^ .^.^ ..p! 

and the above specif Ic substances thus obtained can be . _ T 

vOsed by virtue of their characteristics as the Relive 
ingredient of pharmaceutical compositions^such as ant^Q, 
cancer^'agents'and^ffiediciri&'for Wy^^^^ leukemia * 
and the iik^.- l^-^'^-^^-c iv.^r.hi v -btv ..: o: noi:ru.. 



^u: o: 



'^^o^c 



e,cinev!\ nsef*^^; f-' : .* ' lei::;:*-; 



Prtntftd by X«rox (UK) Bu*in«5s ServiMs 

2.16.7/3 6 



3 



rEP0 903 149 A1 



4 



useful as an antibody recognizing antigens causing the 
apoptosis fit is also called self-destruction of cells, phe- 
nomenon that a nuclear chromatin ONA is digested at a 
nucleosome unit (so-called ladder formation) to result in 
the death of cells ] of myeloid cells and having a function 
of identifying them or a function of causing apoptosis on 
myeloid cells. Inddentally, myeloid cells include cells 
other than lymphoid cells, such as neutrophils, meg- 
akaryocytes, myeloblasts, myelocytes, mast cells, mac- 
rophages, monocytes and erythroblasts. and the 
myeloid cells according to the present invention also 
mean the same as mentioned above. No monoclonal 
antibody having the property of causing apoptosis on 
myeloid cells has been known so far other than the 
above monoclonal antibody, and hence the above mon- 
oclonal antibodies are defined to include all monoclonal 
antibodies having the property of causing apoptosis on 
myeloid cells. 

[0011] The monoclonal antibody may be prepared 
basically as stated below. 

[0012] Namely, the above monoclonal antibody may 
be prepared, for example, by using splenic stromal cells 
derived from an animal administered rG-CSF as anti- 
gens, immunizing them according to an ordinary immu- 
nization method, cell-fusing the immunized cells 
according to an ordinary cell fusion method, and cloning 
the fused cells according to an ordinary cloning method. 
[0013] As a method of preparing the above mono- 
clonal antibody can be preferably exemplified a method 
comprising using CF-1 cells, splenic stromal cells of an 
animal administered rG-CSF established as culture cell 
line by the present inventors, as the antigen [Blood, Vol. 
80, 1914 (1992)] . fusing plasma cells (immunocyte) of 
a mammal immunized with the antigen with myeloma 
cells of a mammal such as a mouse, cloning the 
obtained fused cells (hybridomas), selecting clones pro- 
ducing the above antibody recognizing ^the above cell 
line among them, and culturing them to recover objec- 
tive antibody. However. Jhe method is only an example, 
and in this case, for example, not only the above CF-1 
cells but also cell lines derived from human splenic stro- 
mal^cells-obtained according to the case of CF-1 cells 
may bemused as the antigens properly to prepare anti- 
bodies binding to objective human myeloid cells in the 
same, rnann eras in thepase of the above CF-1 cells. 
[00i4].^-^.^ln .the jTiethcd.o^^ such monoclonal 

antibodies, mammals, to be. immunized with the above 
antigen are not particularly restricted; it; is preferable to 
'Iriake^seleclion taWng into.accpunt suftabiHty with, mye- 
loma cells to/^be,^used^|iri,ce[^^^^ pr^eferably a 
mouse, a rat and.a hanister^and ^t^^ used.^ 
[0015]^ ^.^Jmmunization performed Recording to. an 
ordinjiry^lTiethod. for.exa splenic 
stromal cells' sWh^as the,above.CF-r ceils, and the like 
into^jaMominal^cayity^ ^by^ injection. iMpre 
specifically, it is preferable to administer one diluted with 
or suspended -in^^a^jDroper^.a^^ PB§iOr^isotonic 
sodiurn^chlqride .solution, to .an^ahimal .several times 



every month. It is preferable to use splenic celts 
removed after the final administration of the above cells 
as immunocytes. * - . 

[001 6] As a myeloma cell of a mammal as the other 

5 parent cell fused with the above immunocytes can be 
used preferably known various cells including 
P3(P3X63Aga653) [J. Immunol.. 123. 1548 (1978)] . 
p3-U1 [Current Topics in Micro-biology arxj Immunol- 
ogy. 81. 1-7 (1978) ] , NS-1 [Eur. J. Immunol., 6. 511- 

10 519 (1976)] . MPC-1 1 ( Cell. 8, 405-415 (1976)] , Sp2/0- 
Ag14 [ Nature, 276. 269-270 (1978)] , FO [ J. Immunol. 
Meth., 35, 1-21 (1980)] , S194 [J. Exp. Med.. 148. 313- 
323 (1978)] and R210 [Nature. 277. 131-133 (1979)] . 
[001 7] The cell fusion of the above immunocyte and a 

75 myeloma cell may be performed basically according to 
an ordinary method, for example, a method by Milstein 
et al. [ Methods Enzymol.. 73. 3-46 (1981)] and the like. 
[0018] More specifically, the above cell fusion may be 
performed, for example, in an ordinary nutrition medium 

20 in the presence of a fusion-accelerating agent. As a 
fusion-accelerating agent, polyethylene glycol (PEG) 
and Sendai virus (HVJ) and the like, and furtherrhore. 
adjuvants such as dimethyl sulfoxide and the'like'^'may 
be added properly if required in order to enfiahce the 

25 fusing effect. Regarding the ratios of immunocytes^ahd 
myeloma cells, the former is preferably used-, in an 
amount 1-10 times that of the latter. Examples of a 
medium used in the above cell fusion include a RPMI- 
1640 medium and a MEM medium suitable for the pro- 

30 liferation of the above myeloma cell and other mediums 
ordinarily used for the culture of this kind of cell,^and in 
addition, supplementary serum such as fetal bovine 
serum (FBS) may be used together. ' [cSOO ■ 
[0019] Cell fusion is performed by mixing presci'ibed 

35 amounts of the above immunocytes and myeloma cells 
in the above medium, adding a PEG solution preheated"^ 
to about 37**C . for example, PEG with an average 
molecular weight of the order of 1,000-6.000 to the* 
medium, ordinarily, at a concentration of about 30-60 %^ 

40 (WAO. and mixing them. Subsequently, by repeating thie'-^ 
operations of adding proper mediums one after anoth^, ' 
centrifuging the reaction mixture and removing the - 
supernatants can be formed objective hybridornasy^ t^'^ 
[0020] Said hybridomas arie selected by culturing in an : 

45 ordinary selective medium, for example, a HAT medium - 
(medium supplemented with hypoxanthirie, aminopterih '' 
and thymidine). ^The culture in the HAT medilim ist^on-^s 
tinued for a period sufficient for cells other than objec-^' 
tive hybridomas (nonrfused cells) to die out? ordinarily 

50 - for. several days to^ several weeks: Subsequently, ^'^the^^ 
screening and monocloriing of the hybridomas produc- 
ing the objective antibodies are performed according to " 
ordinary limiting dilution analysis. ^ ivfoo] 
[0021] r The prepared hybridomas producing the alMve.' - 

55>\ monoclonal lantibodies may be-:sul>cultured'in arvfe^rdi-^^ 
nary^rmediumrand stored in Uiquid^ nitrogen tf or '^a^ long*^^- 
time.-)iq oii.::>ci? ' ' 'i.z'm.: o; (>nibic :ut. j^irnb^Lr?! Di7\DCJ 
[0022] In ordercto collect the above monoddrialanti-'^Q 



3 t: 



7 



EP 0 903 149 A1 



8 



clonal antibody (BMAP-1). 

Fig. 18 shows an analysis (a control according to 
rat lgG2a, BWVI) according to immunofluores- 
cence. 

Fig. 19 shows the binding properties of the anti- s 
mouse MHC class I antibody to BWVI cells accord- 
ing to immunofluorescence. 
Fig. 20 shows an analysis (a control according to 
rat lgGl. BWVI) according to immunofluores- 
cence. 10 
Fig. 21 shows the binding properties of the BMAP- 
1 antibody to BWVI cells according to Immunofluo- 
rescence. 

Fig. 22 shows proliferation inhibitory action to 
BMAP-1 cells (Jurkat cells transfected with murine 75 
lAP gene) 

Fig. 23 shows an analysis of apoptosis — an action 
to Jurkat cells transfected with expression vector 
(IgG 1 l^ig/ml. A: Apoptosis ratio. 6.2 %) 
Fig. 24 shows an analysis of apoptosis — an action 20 
of BMAP-1 to Jurkat cells transfected with expres- 
sion vector (BMAP-1 1 jig/ml. A: Apoptosis ratio, 3.5 
%) 

Fig. 25 shows an analysis of apoptosis — an action 
to Jurkat cells transfected with murine lAP gene 25 
(IgG 1 l^ig/ml, A: Apoptosis ratio, 3.2 %) 
Fig. 26 shows an analysis of apoptosis — an action 
of BMAP-1 to Jurkat cells transfected with murine 
lAP gene (BMAP-1 1^g/ml, A: Apoptosis ratio. 25.6 

%) 30 

Explanation of Symbols 
[0029] 

35 

a: DNA of the thymus of a mouse administered 
BMAP-1 (24 hours) 

b: DNA of the bone marrow of a mouse adminis- 
tered BMAP-1 (24 hours) . . 
c: .DNA of the bone marrow of a mouse adminis- 40 
tered BMAP-1 (8 hours) , : ; 
d: DNA of the bone marrow of a mouse adminis- 
tered BMAP-1 (4 hours) V 
, e: DNA of the bone rnarrow of a non-treated mouse 
(bone marrow, cells) , ^ ; . - - - 
f: Molecular weight marker . , . ; . 

Best Mode for Carrying Out the Invention ^ r,- - 

[0030] Next, the present invention will betdescribed so 
further in detail according to Reference Example and 
Example., but ttie preserit inveritior) is not restricted to 
t^Example. ^'^^Z - . - - r;n.;: ,0- .:. ik.- - ■ 



Reference Example • 

Establishment of Splenic Stromal Cells and Their Char- 
acteristics Thereof ' 

1) Establishment of Splenic Stromal Cells 

[0031 ] A splenic stromal cell line was established from 
the primary culture of the splenic cells of a C57BL76J 
mouse administered rG-CSF lOO^g/kg for 5 days 
according to serial administration of rG-CSF. Namely, 
this spleen was removed after the administration of rG- 
CSF under germ-free conditions, cultured in a 25-cm^ 
plastic flask (Corning Co.) for 6 weeks and in an Iso- 
cove's modified Dulbecco's medium (IMDM) (Boe- 
hrlnger-Mannhelm Co.) with 10 % heat-Inactivated fetal 
bovine serum (FBS) (Sanko Junyaku, Tokyo), 100 U/ml 
penicillin and 100^g/ml streptomycin In an incubator 
under the condition of 37 **C and 5 % CO2, and the 
medium was exchanged for a fresh growth medium 
twice a week. 

[0032] In the confluent culture, the adherent cell pop- 
ulations (stromal cells) were harvested from the flask by 
using 0.05 % trypsin plus 0.02 % EDTA (Sigma Chemi- 
cal Co.) in Ca-,Mg-free PBS. and were transferred intb 
new flasks. These passages were repeated approxi- 
mately once or twice a week. In the early passages (1st 
through 10th passages), the split ratio of the cells was 
1/4 to 1/8, and subsequently the ratio was 1/16 to^ 1/32. 
The stromal ceils became homogeneous and fibrbblas- 
told after approximately the 10th passage. At the 20th 
passage, these stromal cells were harvested as 
described above and fonwarded to cell cloning by using 
a limiting dilution technique: cell cloning was repeated 
twice to establish a stromal cell line (CF-1 cell line). 
[0033] Subsequently, these cells were maintained in 5 
ml of IMDM supplemented with 10 % heat-ihactivated 
FBS in a 25-cm2 flask (Corning Co.). and subcultured 
once every 5 days at the split ratio of 1/32. Splenic strb= 
mal cell lines can be established from other animals 
than mouse; for example, human splenic 'stromar'cell 
lines can be established using the same 'method as 
described above by transforming the cells with an SV-40 
adenovirus vector [J. Cell. Physiol.. 148. 245 (1991) J . *^' 

2) Characteristics of CF-1 Cells ' ^ ^' -.rr . ir -'HB 

[0034] CF-1 cells established as a cell line as' 
described above were examined for alkaline phos- 
phatase. acid phosphatase, ip -glucurohidasei a -hapW-J 
thyl , acetates esterase - and bil red O^^using^ sfahdaifd 
cytochemical techniques. CF-1 cells were also charac-J 
terized by immunoenzymatic histochemistry using 'the- 
following imorloclbnal 'and polyclonal antibcidies:^rhacr 
(Sero Tec.); factorvVIII-related antigen.(Dakopatts);"'ahd" 
collagen type I. collagen type III andfibronectin (Cherhi- ) 
con jlnterr^tionar Inc.). ^Phagocytosis ' was 'festeb -By ) 
iatexi bead. uptake'(particle diameter ,09 ]ixr\\ Sigma) 
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centrifuged and recovered as pellets, then suspended 
in 100 ^1 of the hybridoma culture supernatants (about 1 
X 10®/100 ^0 and reacted at 4 for 1 hour. After they 
were washed with the above buffer once, an FITC- 
labelled goat anti-rat IgG (FC) antibody (Chemicon) was 5 
added thereto and incubated for 1 hour. After they were 
washed once, they were analyzed according to flow 
cytometry (FACScan. Becton Dickinson). 



4) Purification of Antibodies 



10 



[0047] The fused cells screened in the manner of the 
above 3) were cultured according to an ordinary proce- 
dure, and antibodies produced in the supernatants were 
separated according to an ordinary procedure, and puri- is 
fied. 

[0048] Namely, hybridomas were recovered from wells 
with high antibody titers to the antigens, spread in a tis- 
sue culture plastic dish (Corning Co.). cultured under 
the condition of 5 % COg and .37 *C . proliferated, and 20 
purified according to an ordinary, procedure to obtain 
monoclonal antibodies GSPST-1 and BM AP-1 . 
[0049] Regarding GSPST-1 , obtained cells were 
injected into the abdominal cavity of a BALB/cAJcl-nu 
nude mouse (8-week-old, male. Nippon Kurea). Pro- 25 
duced ascites was recovered after 10-14 days, salted 
out with 33 % ammonium sulfate. arxJ dialyzed with 
PBS. Regarding the BMAP-1 antibody, it was cultured in 
a large scale in an Iscove's modified MEM medium sup- 
plemented with 1 0 % FBS. and the supernatants were so 
concentrated, salted out with 33 % ammonium sulfate, 
dialyzed with PBS, purified again by means of a protein 
A column kit (Amersham). and dialyzed with PBS. Inci- 
dentally, in the above Example was described the case 
in which the CFrl cells were used as antigens for immu- 35 
nization; -however, it Js possible to establish a^mono- 
clonal antibody in the same manner also in case of 
using other stromal cells haying potency supportive of 
hematopoietic stem cells. ;j ; ■ / r^. 

[0050] A hybridoma producing the above monoclonal 40 
antibody BMAP-1 is a novel fused cell prepared from a 
Wistar Imamich rat splenic cell arid a mouse myeloma 
cell Jine SP2/q'AQ^ 4 as parent cells, and was deposited 
on ,9 August, 1993.. under^rthe^ name, of v BMAP-1 (rat 
mouse.hybridoTT^) with , the access 45. 
BP7438?. at National Institute of„Bioscience and Human 
Technology^ Agency^pf Indust^ Science, and Technol- 
ogy in Japan [address:. 1^ Higashi^^ -chome. Tsukuba- . 
sHi. j.^/baraW ^3^ Japan] international depositary ., 
authority, according tq.Budapesl/OrfAaty^on^^^ 50c 
tional recpgnition of the^deposit pt microorgariisms'^for. 
the purpose|Of;patent pr^^ oivfn ^ ' - 

G-. euc:: \o no 'J'n.'^ srif si:- t -SAN;F JHfir \\\h\^\errtmi:x- 55 ? 
P^wBii ybo^l'-nn 'f ^oioonom on .eQbslwon^i ^^c:<^^•^n> 



' 5) Properties of Antibodies 
(!) Reactivity of Antibodies 
(Reactivity to CF-1 Cells) 

[0051] The results of examining the reactivity of the 
obtained monoclonal antibodies GSPST-1 and BMAP-1 
to CF-1 cells according to immunofluorescence analysis 
are shown in Fig. 1 through Fig. 3. Here. Fig. 1 shows 
the results of analysis of the control in the absence of an 
antibody, Fig. 2 the results of analysis of the binding 
properties of GSPST-1 to CF-1 cells, and Fig. 3 the 
results of analysis of the binding properties of BMAP-1 
to CF-1 cells. In the drawings, vertical axes show rela- 
tive number of cells and transverse axes fluorescence 
intensity. 

[0052] As is apparent from Fig, 1 through Fig. 3, it has 
been revealed that monoclonal antibodies GSPST-1 
and BMAP-1 have properties binding to CF-1 cells and 
recognize surface antigens of CF-1 cells. 



(Reactivity to Bone Marrow Cells) 



(ifi; 



[0053] Next, the results of analysis of the reacti\rtiy''of 
GSPST-1 and BMAP-1 to normal bone marVovv'^cells' 
according to flow cytometry (FACScan, Becton Dickin- 
son) are shown in Fig. 4 through Fig. 6. Rere, Fig?'4 
shows the results of analysis of the control in- the^ 
absence of an antibody, Fig. 5 the results of analysis of 
the binding properties of GSPST-1 to bone marrow 
cells, and Fig. 6 the results of analysis of the" binding' 
properties of BMAP-1 to bone marrow cells. In the draw- ' 
ings. vertical axes show relative number of cells and 
transverse axes fluorescence intensity. ' ' 
[0054] As is shown in Fig. 4 through Fig. 6, it has beeri^ * 
revealed that GSPST-1 has not a property binding lo'' 
bone marrow cells at all, and that BMAP-1 has a prop- ^ 
erty binding to all t>one marrow cells. ? : : ^ : 

(Reactivity to Myelocytic Leukemic Cell Line (NFS-60)) ' 

[0055] ' The results of analysis of the the reactivity of ' 
GSPST-1: and BMAP-1 to NFS-60 cells [Proc." Nati:"^ 
Acad. Sci. USA. C82. ^^6687-6691 (1985)] according to* 
flow cytometry (FACScan, Becton Dickinson) ai-e sh'own^^ 
in Fig: 7 through Fig; 10. Here; Fig.* 7 shows the^ results^' 
of analysis of the control in the absence of an ahtibodyl^^ 
Fig. 8 shows'the results of analysis 'of the binding prop^"** 

d erties:30fi:GSPST-:1 to ^NFS-60 cells. ^Fig. ^9 shows tfiP^ 
results of ahalysis-of^the control using Vat 1gGl on tfie^^" 
market (Zymed) and Fig. 10 shows the results of ahaly-^''^ 
sis.oftthe binding properties of BMAP-1 to NFS-60 celis':^^^ 
In the drawings;^ vertical axes show relative 'hurrtDferVbf "'^^ 

> ceils^and transverse axes f luc>rescehce Intensity/ '^^^ 
[0056] 1 &As is'shdwn inJFig!>7 through- RgX'ioVit'has'^^^ 
been reirealed that^GSPST^i doe^'not read with 'NFS- 
60 cells.-; and that^BMAP-l has a property" binding -to'^ 
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been reported so far as described above, and hence 
monoclonal antibodies having such a function are ones 
found by the present inventors. 
[0066] It became clear by direct expression, cloning 
that the antigen recognized by BMAP-1 is murine lAR 
The action of Bfs/lAP-l was examined employing recom- 
binant cells transfected with murine lAP genes. That is. 
the action of BMAP-1 on lAP expressing cells was 
examined by the MTS method and the analysis of DNA 
fragmentation by a flow cytometry employing recom- 
binant Jurkat cells expressing murine I AP obtainable by 
inducing lAP genes into Jurkat cells expressing no 
murine lAP by an ordinary procedure. The results are 
shown in Figs. 22 to 26, 

[0067] The MTS method is an assay method 
(Promega) measuring the number of living cells, and the 
action of BMAP-1 on recombinant Jurkat cells was 
examined by this method. That is. the number of living 
cells was measured by the MTS method, employing a 
culture plate with 96 wells, by adding 1, 10. 100 ng/ml 
and 1, 10 M 9/rnI of BMAP-1 at the final concentration 
and 10 ^ig/ml of IgGI as a control to 1 x 10^/well/IOO |J 
of recombinant Jurkat cells In the presence of G418 
(final concentration: 1 mg/ml) (produced by Gibco BRL) 
and culturing them for two days. It became clear as a 
result of it that, as shown in Fig. 22, the recombinant 
Jurkat ceils are prohibited from proliferating remarkably 
by BMAP-1. 

[0068] The analysis of the DNA fragmentation of the 
recombinant Jurkat cells by BMAP-1 was performed by 
a flow cytometry (EPICS (registered trademark) XL- 
MCL, produced by Coulter). That is, employing a culture 
plate with 6 wells, IgGI and BMAP-1 were added at the 
final concentration of 1 pg/ml to 1.5 x 10^/well/3 ml of 
recombinant Jurkat cells in the presence of G418 (final 
concentration: 1 mg/ml) (produced by Gibco BRL), and 
the mixture was cultured for two days and then sub- 
jected to measurement. The cells were recovered from 
the culture plate, and cell pellets were centrifuged at 
200 X g and fixed in 2 ml of cold 70 % ethanol at 4 **C for 
60 minutes. Subsequently, the cells were centrifuged 
and resuspended in 1 m! of PBS. To 0.5 ml of the cell 
sample were added 0.5 ml of RNAse (Type l-A. Sigma, 
St. Louis. MO. USA. 1 mg/ml in PBS) and then the mix- 
ture was mixed into 1 ml of a propidium iodide (PI. 
Sigma. 100 ^g/ml in PBS) solution. The mixed cells 
were incubated at room temperature in a dark place for 
15 minutes, then kept at 4 **C in a dark place and sub- 
jected to measurement by a flow cytometry. 
[0069] It became clear as a result of it that, as shown 
in Fig. 26. in the cells transfected with murine lAP 
genes, apoptosis is caused by BMAP-1. 
[0070] On the other hand, the above action of BMAP- 
1 was not observed in Jurkat cells with only an expres- 
sion vector and expressing no murine lAP (Fig. 24), It 
became clear from these matters that the antigen rec- 
ognized by the BMAP-1 antibody is identical with lAR 
and that lAP has a function related to apoptosis. 



: [0071] According to information at present.' as func- 
tions of lAP are reported an action of being bound to a 
p chain of a v P 3 of integrin and supporting the bond 
between a v p 3 and vitronectin as a ligand thereof (J. 

5 Cell Biol.. 123. 485-496 (1993)). an action of'causing 
the flow of Ca^* to the endothelium in adhesion 
between neutrophils and the endothelium (J. Biol. 
Chem.. 268, 19931-19934 (1993)) and an action of sup- 
porting neutrophils to pass through the endothelium 

10 (Proc. Natl. Acad. Sci. USA, 92, 3978-3982 (1995)): 
however, no function related to apoptosis has been 
reported. 

[0072] Since BMAP-1 is one of monoclonal antibodies 
being bound to myeloid cells and causing apoptosis in 
15 myeloid cells, as described above, it becomes possible 
to discriminate, identify and screen substances causing 
apoptosis in myeloid cells by utilizing cells expressing 
lAP as an antigen recognized by said BMAP-1 antibody 
specifically. 

20 [0073] As described above, the present inventor has 
made it clear that the antigen recognized by the BMAP- 
1 antibody is identical with lAP. and that lAP has a func- 
tion related to apoptosis, and has established, accord- 
ing to the above information, a method of screening 

25 substances causing apoptosis in myeloid cells simply 
and efficiently by employing cells transfected with I AP 
genes or cells expressing I AR 

[0074] By utilizing the apoptosis action of the sub- 
stances such as monoclonal antibody obtained by the 

30 method according to the present invention, fragments^ 
thereof and substances causing apoptosis possessing 
binding potency to lAP to myeloid cells, since it can be 
thought that the substances like said monoclonal anti- 
body and the like can kill myelocytic leukaemia- cells 

35 which are thought to express antigens thereof remarka- 
bly, the substances such as said monoclonal antibody 
causing apoptosis in myeloid cells and fragments- 
thereof are useful as the effective components of medi- 
cal compositions such as anticancer agents and medi- 

40 cines for myelocytic leukemia and the like. 

[0075] The method according to the present invention c 
has been described. specrfically according to Examples: 
though as substances causing apoptosis according to 
the present invention are mentioned those exemplified 

45 as specific examples rand typical < ones, they: are "not 
always restricted Jherteto; it goes, without saying that all 
the substances possessing the r same? characteristics 
and functions prepared in the same manner are 
included.----:,:. v ; U 

Industrial /\pplicability.«t -t}/:-. , . - -^y at nio b^rr ^-r 

[0076] -The.present invention makes it possible to dis- ^> 
criminate, identify^and screen substances such as^anti- 
55 '.bodies and the like causing apoptosis in myeloid cells 
simply jandiefficientjy byjemploying.cellsrexpressing lAP C 
and utijizi.ngrthe'specificjibioding reiactidn thereof:' The 
substances possessing property of causing apoptosis 
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